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摘  要 












792W/kg；以 220C(39.6A/g)充放电，一个充放电过程仅需要 3 秒钟，此时全电池
的功率密度可达到 4967W/kg。若以 2C(0.36A/g)充电，以 300C(54A/g)的高倍率
放电，此时全电池的功率密度可达到 10617W/kg。 
3. LiNi1/3Co1/3Mn1/3O2材料在LiNO3水溶液中能够保持较好的循环性能，以
80C(14.4A/g)充放电，1000 圈的容量保持率为 90.9%，当充放电倍率达到 180C 


















































































LiNi1/3Mn1/3Co1/3O2 has become one of the main cathode materials for the next 
generation lithium-ion battery due to its low cost, environmental-friendliness, good 
thermal stability and high capacity. LiNi1/3Mn1/3Co1/3O2 compounds were synthesized 
by sol-gel method and the thesis focused on the performance of LiNi1/3Mn1/3Co1/3O2 
especially in the aqueous electrolyte. The main results are summarized as follows: 
1. We optimized the sinter temperature and Li:M ratio in the synthesis process   
of LiNi1/3Mn1/3Co1/3O2. 900℃  and 1.1:1 Li/M ratio proved the best synthesis 
condition. They delivered an initial capacity of 114.1mAh/g, and had 82.9% capacity 
retention of 0.5C/0.1C and 91.5% retention under 0.5C after 50 cycles between 
2.5-4.2V in LiPF6 organic electrolyte. In the voltage range of 2.5-4.4V, they delivered 
183mAh/g in the 1st discharge process under 0.1C and maintained 91.6% of the 
capacity after 40 cycles.  
2. LiNi1/3Mn1/3Co1/3O2 showed excellent rate performance in the LiNO3 aqueous 
solution. When LiNi1/3Mn1/3Co1/3O2 was charged and discharged at 20C (3.6A/g), its 
capacity was 114mAh/g while the power density of a full battery reached 412W/kg. 
When the charge-discharge rate was 220C (39.6A/g), one cycle cost just 3s and the 
power density of a full battery can reach 6488W/kg. When the material was charged 
at 2C(0.36A/g) and discharged at at 300C (54A/g), the power density of a full battery 
reached 10617W/kg.  
3. LiNi1/3Mn1/3Co1/3O2 exhibited good cycling performance in the LiNO3 aqueous 
solution with 90.9% and 75% capacity retention after 1000 cycles under 80C and 
180C respectively.  
4. The charge transfer at the electrolyte/cathode interface plays a key role in the high 
rate charging and discharging of LiNi1/3Mn1/3Co1/3O2. The fitting result of EIS indicated that 
Rct in the aqueous solution was 1~2 magnitude lower than in the organic solution. 
The bulk Li+ diffusion coefficient of LiNi1/3Mn1/3Co1/3O2 in the aqueous and organic 
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